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Nirx1 ligandi dokozahekzaenoik asidin Ips'nin neden oldugu enflamatuvar hiperaljeziyi dnleyici etkisine traf6/ikk/ikb-
a/nf-kb sinyal ileti yolunun etkinligindeki azalma katkida bulunmaktadir

Dilsah Ezgi YILMAZ, Sefika Pinar SENOL, Meryem TEMIZ RESITOGLU, Seyhan SAHAN FIRAT, Bahar TUNCTAN

Mersin Universitesi, Eczacilik Fakiiltesi, Farmakoloji Ana Bilim Dali, Mersin, Tiirkiye

Amag: Bu ¢alismada, lipopolisakkarit (LPS) ile farelerde olusturulan enflamatuvar hiperaljezi modelinde dokozahekzaenoik asit (DHA)'nin
timor nekrozlastirici faktor reseptoru ile iligkili faktér (tumor necrosis factor receptor-associated factor; TRAF) 6/kB inhibitorl (inhibitor of
kB; 1kB) kinaz (IkB kinase; IKK)/IkB-a/niikleer faktér-kB (nuclear factor-kB; NF-kB) sinyal ileti yolu tzerindeki etkisinin antienflamatuvar
nukleotit baglayici oligomerizasyon alani (nucleotide binding oligomerization domain-like receptor; NLR) X1 (NLRX1) ile iliskilendirilerek
arastirilmasi amaglanmigtir.

Gereg-Yontem: Deneylerde kullanilan fareler 7 gruba ayrilmistir: (1) Serum fizyolojik (SF), (2) LPS, (3) LPS+DHA (1 mg/kg), (4) LPS+DHA (2
mg/kg), (5) SF+DHA (3 mg/kg), (6) LPS+DHA (3 mg/kg) ve (7) LPS+DHA (10 mg/kg). DHA (10 ml/kg) SF (10 ml/kg) ya da LPS (10 mg/kg; 10
ml/kg) ile birlikte intraperitoneal yoldan uygulanmistir. SF veya LPS enjeksiyonundan 6 saat sonra farelerin 30 saniye icinde termal uyariya
tepki verme siireleri degerlendirilmistir. Deneyler sonunda farelerden beyin ve omurilik alinmistir. Doku homojenatlarinda NLRX1 ile TRAF6,
IKKa, IKKB, fosforile IKKa/IKKB, IKKy, fosforile IKKy, K63 veya K48 ile baglantili ubikuitinlenmis (K63 U veya K48 U) proteinlerinin
birlikteliklerindeki degisiklikleri belirleyebilmek amaciyla ko-immuinopresipitasyon g¢alismalari yapilmistir. Ayrica, dokularda 1kB-a, fosforile
IkB-a,, NF-kB p65, fosforile NF-kB p65 ve interlokin (interleukin; 1L)-1B proteinlerinin ekspresyonu immunoblotting yontemiyle 6lgulmustr.

Bulgular: LPS uygulanmasindan 6 saat sonra farelerin termal uyariya yanit verme sirelerinin kontrol grubundakilere gére anlamli olarak daha
az oldugu gérilmistir. LPS'nin neden oldugu hiperaljezi 3 ve 10 mg/kg dozlarda DHA ile nlenmistir. imminopresipitasyonun NLRX1 ile
yapildigi LPS uygulanan farelerin dokularinda NLRX1, IKKa, IKKB, fosforile IKKa/IKKB, IKKy ile fosforile IKKy proteinlerinin ekspresyonu artmis,
TRAF6 ile K63 U proteinlerinin ekspresyonu azalmis ve K48 U protein ekspresyonu degismemistir. Ayrica, LPS uygulanan farelerin dokularinda
IkB-a protein ekspresyonu azalirken, fosforile IkB-a, NF-kB p65, fosforile NF-kB p65 ve IL-1B proteinlerinin ekspresyonu artmistir. DHA etkili
olan disiuk dozunda (3 mg/kg) uygulandiginda ise, LPS'nin neden oldugu K63 U ve IkB-a protein ekspresyonundaki azalma ile fosforile
IKKo,/IKKB, fosforile IKKy, fosforile IkB-a,, NF-kB p65, fosforile NF-kB p65 ve IL-1B proteinlerinin ekspresyonundaki artma énlenmistir. Ote
yandan, DHA, LPS'nin NLRX1, TRAF6, IKKa, IKKB ve IKKy proteinlerinin ekspresyonunda neden oldugu degisiklikleri énlememistir.
Sonug: Bulgularimiz, NLRX1 ligandi DHA'nin enflamatuvar hiperaljeziyi 6nleyici etkisine, LPS'ye yanit olarak santral sinir sisteminde TRAF6'dan
ayrilan NLRX1'in, K63 U baglantisi Gizerinden ubikuitinlenmesindeki artigin ardindan IKK kompleksine baglanmasi sonucunda IKKa/IKKB, IKKy,
IkB-a ve NF-kB etkinligi ile IL-1 protein ekspresyonundaki azalmanin katkida bulunabilecegini diisindirmstar.

[Bu calisma, Mersin Universitesi Bilimsel Arastirma Projeleri Birimi (2019-3-TP3-3773) ve TUBITAK (2195353) tarafindan desteklenmistir.]
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A decrease in the traf6/ikk/ikb-a/nf-kb signaling pathway activity contributes to the preventive effect of
docosahexaenoic acid, a nirx1 ligand, against Ips-induced inflammatory hyperalgesia

Dilsah Ezgi YILMAZ, Sefika Pinar SENOL, Meryem TEMIZ-RESITOGLU, Seyhan SAHAN-FIRAT, Bahar TUNCTAN

Department of Pharmacology, Faculty of Pharmacy, Mersin University, Mersin, Turkey

Obijectives: The aim of this study was to investigate the effect of docosahexaenoic acid (DHA) on tumor necrosis factor receptor-associated
factor (TRAF) 6/inhibitor of kB (IkB) kinase (IKK)/IkB-a/nuclear factor (NF-kB) pathway in relation to antiinflammatory nucleotide-binding
oligomerization domain-like receptor (NLR) X1 (NLRX1) in lipopolysaccharide (LPS)-induced inflammatory hyperalgesia model in mice.

Materials-Methods: Mice were divided into 7 groups: (1) Saline, (2) LPS, (3) LPS+DHA (1 mg/kg), (4) LPS+DHA (2 mg/kg), (5) saline+DHA (3
mg/kg), (6) LPS+DHA (3 mg/kg) ve (7) LPS+DHA (10 mg/kg). DHA (10 ml/kg) was injected simultaneously with saline (10 ml/kg) or LPS (10
mg/kg) intraperitoneally. Reaction time to thermal stimuli within 30 seconds was evaluated in mice that received either saline or LPS after 6
hours. At the end of the experiments, brains and spinal cords were collected from animals. In the tissue homogenates, co-
immunoprecipitation studies were conducted to determine the changes in the association of NLRX1 with TRAF6, IKKa, IKKB, phosphorylated
IKKat/IKKB, IKKy, phosphorylated IKKy, K63- or K48-linked ubiquitinated (K63 U or K48 U) proteins. In addition, IkB-a, phosphorylated IkB-a,
NF-kB p65, phosphorylated NF-kB p65, and interleukin (IL)-1B protein expression by using the immunoblotting method.

Results: It was observed that 6 hours after LPS administration, the response time of mice to thermal stimulation was significantly less than
those in the control group. LPS-induced hyperalgesia was prevented with 3 and 10 mg/kg doses of DHA. In the tissues of LPS-treated mice in
which immunoprecipitation was performed with NLRX1, the expression of NLRX1, IKKa, IKKB, phosphorylated IKKo/IKKB, IKKy, and
phosphorylated IKKy proteins was increased, the expression of TRAF6 and K63 U proteins was decreased, and the expression of K48 U protein
did not change. In addition, IkB-a protein expression was decreased in the tissues of LPS-treated mice, while the expression of phosphorylated
IkB-a, NF-kB p65, phosphorylated NF-kB p65, and IL-1B proteins was increased. When DHA was administered at a low effective dose (3
mg/kg), it prevented the decrease in the expression of K63 U and IkB-a proteins and the increase in the expression of phosphorylated
IKKat/IKKB, phosphorylated IKKy, phosphorylated IkB-a, NF-kB p65, phosphorylated NF-kB p65, and IL-1B proteins in the NLRX1-
immunoprecipitated tissues of LPS-treated mice. On the other hand, DHA did not prevent LPS-induced changes in the expression of NLRX1,
TRAF6, IKKa, IKKB, and IKKy proteins.

Conclusions: Our findings suggested that, in the central nervous system, a decrease in the activity of IKKa/IKKB, IKKy, IkB-a, and NF-kB in
addition to IL-1B protein expression as a result of binding to the IKK complex after increased ubiquitination via the K63 U linkage following
dissociation of NLRX1 from TRAF6 in response to LPS contributes to the preventive effect of NLRX1 ligand, DHA, against inflammatory
hyperalgesia.

[This work was supported by the grants from Mersin University (2019-3-TP3-3773) and TUBITAK (2195353).]
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